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Health Beliefs and Compliance with Prescribed Medication 
for Hypertension among Black Women — New Orleans, 1985-86 


In the United States, the prevalence of definite hypertension (i.e., having systolic 
blood pressure =>160 mm Hg and/or diastolic blood pressure =95 mm Hg, and/or 
taking antihypertensive medication) is 1.5 times higher among blacks (25.7%) than 
among whites (16.8%) (7). Although hypertension-related mortality appears to be 
declining among blacks, this problem continues to be disproportionately higher 
among blacks than among whites, particularly in younger age groups (2). Poor 
compliance with prescribed treatment is cited as the major reason for inadequate 
control of hypertension in blacks and whites (3 ). Improved understanding of patients’ 
beliefs about hypertension could aid the development of public health strategies to 
reduce or control the disease. This report summarizes a study of the relationship 
between beliefs about hypertension and compliance with antihypertensive treatment 
among black women who received health care at a public hospital clinic in New 
Orleans. 

From May 1985 through July 1986, 54 (72%) of 75 black women aged 45-70 years 
receiving treatment for essential hypertension and possibly one other chronic disease 
unrelated to hypertension were included in the study. Each patient participated for 
2 months. To elicit beliefs and attitudes about hypertension and general health, 
investigators interviewed each patient twice using a standardized questionnaire. 
Patients were visited in their homes at 2-week intervals to monitor blood pressure and 
compliance with prescribed medication. The 15 resident physicians who treated these 
patients at the clinic were interviewed about their awareness of patient health beliefs. 

Based on medication diaries, field notes, and pill counts (at the initial visit and at 
1 and 2 months after the initial visit), patient compliance was categorized as “‘poor”’ 
(pill use <60%) or “good” (use >80%). For women with pill use 60%—79% (n= 14) or 
for whom complete pill-use records were not available, diaries and field notes were 
used to determine whether compliance was “good” or “poor.” The likelihood of poor 
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Hypertension Beliefs — Continued 


compliance among women who professed folk beliefs* was compared with the 
likelihood of poor compliance among women who believed in a biomedical model of 
hypertension. 

The 54 patients conceptualized their disease as “pressure trouble” or simply 
“pressure.”” One group (n=22) believed in the existence of the biomedical disease, 
hypertension; the other group (n=32) believed instead in the existence of two 
diseases, “high blood” and “high-pertension,” distinguished by folk etiology, symp- 
tomatology, and treatment. 

Patients characterized “high blood” as a physical disease of the blood and heart in 
which the blood was too “hot,” “rich,” or “thick”; the level of the blood rose slowly 
in the body and remained high for extended periods. These participants considered 
“high blood” to be caused by heredity, poor diet, and ““heat” (from either the body or 
the environment); to be predictable and controllable; and to be capable of resulting 
in illness or death. ‘High blood” was thought to be appropriately treated by dietary 
control (i.e., abstention from pork, hot or spicy foods, and “grease’’) and by various 
folk remedies such as ingestion of lemon juice, vinegar, or garlic water. Patients 
believed these treatments cooled and thinned the blood, causing its level in the body 
to drop. 

Patients considered “high-pertension” to be a disease “of the nerves” caused by 
stress, worry, and an anxious personality. Unlike “high blood,” “high-pertension” 
was believed to be volatile and episodic. These patients believed that at times of 
emotional excitement, the blood would “shoot up” rapidly toward the head, then “fall 
back” or “drop back” quickly. Rather than medication and dietary control, these 
patients considered the appropriate treatment for “high-pertension” to be mitigation 
of stress and emotional excitement through control of emotions and the social 
environment. 

Of the 32 women who believed in either of the two folk illnesses, 20 (63%) 
complied poorly with antihypertensive treatment, compared with six (27%) of 22 who 
believed in biomedical hypertension (relative risk=2.3; 95% confidence interval 
[Cl] = 1.2-4.4). Differences in compliance were also related to self-diagnosis: women 
who believed they had “high-pertension” were 3.3 times as likely to comply poorly as 
women who believed they had biomedical hypertension (95% Cl=1.7-6.8). Those 
with “high blood” were 0.5 times as likely to be poor compliers (95% Cl=0.1-3.1). 
Patients who believed they had both folk illnesses were 2.4 times as likely to be poor 
compliers as those who believed they had biomedical hypertension (95% Cl=1.1— 
5.2). 

The 15 resident physicians had limited knowledge of the existence among their 
patients of folk beliefs about hypertension. Only two physicians knew of their 
patients’ beliefs about the role of blood and emotional states in hypertension. 
Although 12 of the 15 physicians were aware of folk terms for hypertension, eight 
believed such terms were simply folk expressions for the biomedical illness. 
Reported by: S Heurtin-Roberts, PhD, Dept of Epidemiology and Biostatistics, Univ of California, 
San Francisco. E Reisin, MD, Dept of Medicine, Louisiana State Univ Medical Center, New 


Orleans. Div of Technical Support, International Health Program Office; Div of Surveillance and 
Epidemiology, Epidemiology Program Office, CDC. 


*Belief in two distinct illnesses, “high blood” and “high-pertension,” instead of a biomedical 
model of hypertension as recognized by physicians. 
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Editorial Note: Compliance with drug therapy has been a major focus of research on 
the control of hypertension since 1979, when the Hypertension Detection and 
Follow-Up Program Cooperative Group (7) reported lower mortality in persons with 
moderate hypertension who received therapy. Although the benefits of drug therapy 
are well established, excess mortality associated with essential hypertension persists 
among black persons in the United States. The findings in this report suggest that 
physicians might decrease the excess mortality associated with hypertension through 
health education efforts and by taking into consideration their patients’ beliefs. 

This study 1) documented hypertension-related beliefs of a high-risk population 
under treatment, 2) demonstrated a measurable relationship between patients’ 
perceptions of illness and compliance behavior, 3) determined that physicians 
treating these patients were unaware of their patients’ perceptions of their illness, and 
4) suggested the importance of training physicians to elicit patients’ conceptions of 
the illness (4) before selecting a therapeutic regimen. 

Limitations of the study sample are that it was small and facility-based and 
included only black women. Nonetheless, the findings about these patients’ percep- 
tions of hypertension are consistent with other studies that used larger, community- 
based samples of blacks (5,6) and facility-based samples of whites (7 ). These studies 
advocate educating physicians about the importance of patient beliefs about hyper- 
tension. 

The practice of clinical preventive medicine is critical to achieving the public health 
goal of risk reduction. Ensuring that patients understand what is prescribed and that 
physicians understand the patients’ views of the illness requires dialogue; however, 


minority patients are less likely than whites to receive adequate time in primary-care 
settings (8). This study demonstrates the role physicians might have in influencing 
mortality in a high-risk group by eliciting the patient’s conception of the illness (9,10). 
Further evaluation and more consistent use of approaches that improve physician- 
patient relationships will be necessary if compliance with hypertension drug regi- 
mens is to improve and if morbidity and mortality associated with hypertension are 
to be reduced. 
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Health Objectives for the Nation 


Progress Toward Achieving the 1990 High Blood Pressure Objectives 


In the United States, an estimated 58 million persons have high blood pressure 
(HBP [hypertension]), placing them at increased risk for stroke, heart disease, and 
kidney failure (7). Many federal, state, and community programs and professional 
societies have targeted control of HBP, and nine of the 1990 Health Objectives for the 
Nation addressed HBP (2). Seven of the objectives have been met, all or in part, and 
one will not be met; the status of one is unknown. This report summarizes progress 
toward achieving the 1990 objectives for HBP. 


By 1990, at least 50 percent of adults should be able to state the principal risk factors 
for coronary heart disease and stroke, i.e., high blood pressure, cigarette smoking, 
elevated blood cholesterol levels, diabetes. 

This objective has been met. The 1985 National Health Interview Survey, con- 
ducted by CDC’s National Center for Health Statistics (NCHS), determined that 91% of 
the population recognized HBP as a risk factor for coronary heart disease and stroke; 
90%, cigarette smoking; 86%, elevated blood cholesterol; and 60%, diabetes (3). 


By 1990, at least 90 percent of adults should be able to state whether their current 
blood pressure is normal (below 140/90) or elevated, based on a reading taken at the 
most recent visit to a medical or dental professional or other trained reader. 

This objective has been met. In 1985, 94% of adults who had ever had their blood 
pressure measured reportedly knew their blood pressure by categories of “high,” 
“low,” or “normal” at their last reading (3). Data from CDC’s 1988 Behavioral Risk 
Factor Surveillance System (BRFSS) indicate that 99.8% of adults have had their 
blood pressure measured, 95.4% within the past 2 years. 


By 1990, no geopolitical area of the United States should be without an effective 
public program to identify persons with high blood pressure and to follow up on 
their treatment. 

This objective has been met. All state health departments have HBP control 
programs, although limited resources constrain many states from reaching and 
providing follow-up to all persons in need. 


By 1985, at least 50 percent of processed food sold in grocery stores should be 
labeled to inform the consumer of sodium and caloric content, employing under- 
standable, standardized, quantitative terms. 

This objective has been met. In 1988, approximately 65% of processed food sold in 
grocery stores had sodium and caloric content labeling that employed standard 
quantitative terms (4). 
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By 1985, a methodology should be developed to assess categories of high blood 
pressure control, and a National baseline study of this status should be completed. 
Five categories are suggested: (1) Unaware; (2) Aware, not under care; (3) Aware, 
under care, not controlled; (4) Aware, under care, controlled; and (5) Aware, 
monitored without therapy. 

This objective has been met. The 1984 Joint National Committee on Detection, 
Evaluation, and Treatment of High Blood Pressure established categories of blood 
pressure control (5); the Third National Health and Nutrition Examination Survey 
(NHANES Ill), conducted by NCHS, includes methodology to assess these categories 
and will provide baseline data. 


By 1985, a system should be developed to determine the incidence of high blood 
pressure, coronary heart disease, congestive heart failure and hemorrhagic and 
occlusive strokes. After demonstrated feasibility, by 1990 ongoing sets of these data 
should be developed. 

The first portion of this objective has been met. Regional data sets have been or are 
being collected in time-limited studies that will permit estimations of national 
cardiovascular disease incidence. In particular, three studies by the National Heart, 
Lung, and Blood Institute (NHLBI) should provide adequate incidence data for adults 
of all ages: the Coronary Artery Disease Risk Development in Young Adults, for 
persons aged 18-30 years; the Atherosclerosis Risk in Community program, for 
persons aged 35-74; and the Cardiovascular Health Study, for persons aged =65 
years. In addition, a follow-up analysis of NHANES | will provide incidence data for 
coronary artery disease. However, ongoing surveillance of cardiovascular disease is 
not yet institutionalized but will be required to regularly produce data for state and 
national estimates of disease prevalence and incidence. 


By 1990, at least 60 percent of the estimated population having definite high blood 
pressure (160/95)* should have attained successful long term blood pressure control, 
i.e., a blood pressure at or below 140/90 for two or more years. 

The Public Health Service has been tracking this objective at two levels: 1) the level 
of 160/95 mm Hg that was used as the standard for hypertension control when the 
objective was written in 1979 and 2) the level of 140/90 mm Hg that was adopted as 
the standard for hypertension control in 1984. This report addresses progress toward 
both standards. 

This objective has most likely been met at the measurement defined for HBP when 
the objective was written (160/95 mm Hg). For 1976-1980, NHANES II indicated that 
34% of persons with HBP were controlling their blood pressure at the level of 160/95 
mm Hg. During 1982-1984, 57% of persons with HBP in a seven-state area were 
controlling their blood pressure at 160/95 mm Hg (6). In 1987, 65% of a sample of 
persons in South Carolina were controlling their HBP at the 160/95 mm Hg level (7). 

For the revised measurement promulgated in 1984 (140/90 mm Hg) (5), evidence 
suggests progress has been made: 1) NHANES II indicated that 11% of persons with 
HBP were controlling at the level of 140/90 mm Hg; 2) in the study of the seven-state 
area cited above, 24%; and 3) in South Carolina, 38%. However, progress toward the 
140/90 mm Hg level cannot be definitively determined until data from NHANES Ill 
become available in the early 1990s. Because none of the rates above include control 
by nonpharmocologic measures, they may underestimate actual levels of control. 


*When originally written, this objective used 160/95 mm Hg as the standard for control; in 1984, 
the standard was revised to 140/90 mm Hg. 
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By 1990, the prevalence of significant overweight (120 percent of “desired” weight) 
among the U.S. adult population should be decreased to 10 percent of men and 17 
percent of women, without nutritional impairment. 

This objective will not be met. Data from NHANES | for 1971-1974 indicated that 
14% of adult men and 24% of adult women were >120% above “desired” weight (8 ). 
NHANES II data for 1971-1980 indicated no reduction in the percentage of substan- 
tially overweight persons (8). In the 1988 BRFSS, 26.7% of adult men and 25.3% of 
adult women reported weights corresponding to >120% of desired weight. 


By 1990, the average daily salt’ ingestion (as measured by excretion) for adults 
should be reduced at least to the 3 to 6 gram range. 

No data are available to determine if this objective will be met. Because direct 
measures of sodium consumption by excretion are not available, progress toward 
achieving this objective was determined by indirect measures of food intake, such as 
dietary surveys and the Food and Drug Administration’s (FDA) Total Diet Study. 
These measures provide information only for nondiscriminatory sodium intake (i.e., 
sodium naturally present and sodium added by manufacturers) and exclude sodium 
added in cooking or at the table. The FDA Total Diet Study indicated that for 
1982-1984, excluding salt added at the table or in cooking, daily sodium intake for 
women was within the desired range but that daily sodium intake for men exceeded 
2.6 g (4). More recently, the Continuing Survey of Food Intakes by Individuals 
indicated that for 1985-1986, excluding salt added at the table or in cooking, the mean 
4-day intake for women aged 19-50 years was 2.3 g (9); for men aged 19—50 years, 
daily sodium intake exceeded 3.4 g (70). However, an FDA survey indicated that in 
1988 45% of respondents read the ingredients listed on labels to help them avoid or 
limit their sodium consumption (4 ). In addition, from 1972 through 1985 food-grade 
salt sales in grocery stores, in pounds per capita, declined 36% (6). 

Reported by: National High Blood Pressure Education Program, National Heart, Lung, and Blood 
Institute, National Institutes of Health. Office of Disease Prevention and Health Promotion, Office 
of the Assistant Secretary for Health, Public Health Service. Food and Drug Administration. Bur 
of Community Health Svcs, Health Resources and Svcs Administration. Cardiovascular Health 
Br, Div of Chronic Disease Control and Community Intervention, Center for Chronic Disease 
Prevention and Health Promotion, CDC. 

Editorial Note: Progress toward achieving the 1990 national objectives for HBP is 
due in large part to the National High Blood Pressure Education Program (NHBPEP). 
Coordinated by NHLBI with support from federal agencies, state and local health 
departments, and voluntary organizations, the NHBPEP has led to improvements in 
blood pressure control that have contributed to a 50% decrease in stroke and a 35% 
decrease in coronary heart disease since 1972 (17). 

Despite this progress, 30 million persons in the United States still have inade- 
quately controlled blood pressure. Sustained attention and resources are needed to 
decrease the prevalence of HBP, particularly within the black population, which is 
disproportionately burdened by hypertensive disease. Patients with HBP must be 
referred into the health-care system, effectively treated, and maintained on treatment. 

The same nonpharmacologic strategies used to treat hypertension (e.g., weight 
loss, physical activity, and restriction of salt and alcohol intake) are epidemiologically 
associated with lower blood pressure (72). Thus, alterations in physical activity and 


‘When originally written, this objective incorrectly referred to “daily sodium ingestion.” Three to 
six g of salt is equivalent to 1.2-2.4 g of sodium. 





Vol. 39 / No. 40 MMWR 


1990 High Blood Pressure Objectives — Continued 


dietary patterns in the U.S. population have the potential to further reduce the burden 
of cardiovascular disease through reductions in the prevalence of overweight and 
HBP (73). The successes of HBP control efforts highlight the value of maintaining or 
developing similar national programs for other major cardiovascular disease risk 
factors and chronic disease conditions. 
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International Notes 





Update: Health and Nutritional Profile of Refugees — 
Ethiopia, 1989-1990 


Since 1983, Ethiopia has provided refuge to hundreds of thousands of persons 
from northern Somalia and southern Sudan who have fled armed conflict in those 
areas. Relief efforts have included the ongoing public health surveillance of these 
populations. This report summarizes the nutritional and health status of these 
refugees. 
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Refugee Health Status — Continued 
Eastern Ethiopia (Somali refugees) 

In June 1988, refugees from northern Somalia began entering eastern Ethiopia, 
where they are now housed in six camps: Hartisheik A and B, Daror, Rabasso, 
Camaboker, and Aysha (Figure 1). By June 1990, approximately 360,000 Somali 
refugees had registered for relief assistance.* From late 1988 through mid-19839, the 
nutritional status of the population in Hartisheik A camp (population: approximately 
170,000) was poor (7). In March 1989, the prevalence of acute protein-energy 
malnutrition (PEM)’ peaked at 26%. Cases of scurvy were also reported. 

Consequently, in May 1989, relief agencies implemented a dry supplementary 
feeding program in Hartisheik A camp for all children <5 years of age. The program 
provided 900—1000 extra kilocalories of energy per child per day and vitamin C 
supplements on a weekly basis. By June and August 1989, PEM prevalence among 
children aged <5 years had decreased to 15% and 7%, respectively; improvement 
was sustained through mid-1990 (Figure 2). In August, a more precise population 
estimate on which ration distributions could be based was obtained from a census 
conducted by the Government of Ethiopia (GOE) and the Office of the United Nations 
High Commissioner for Refugees (UNHCR). 

In August 1989, to assess mortality during the first year of operation of Hartisheik 
A camp, a joint agency team® conducted a cluster sample survey of 1350 households. 
A standard questionnaire was used to record the number of deaths during each of the 
preceding 12 months. From August 1988 through July 1989, the crude mortality rate 
(CMR) was an estimated 46 per 1000 population (95% confidence interval [Cl] = 39-53 
per 1000), and the Under 5 Mortality Rate (US5MR) was 152 deaths per 1000 children 
aged <5 years (95% Cl= 124-182). CMRs were highest from February through May, 


*As provided by the Government of Ethiopia, the Office of the United Nations High Commis- 
sioner for Refugees, and other international agencies and private voluntary organizations. 

"Defined as weight-for-height <80% of the median World Health Organization reference pop- 
ulation (2). 

‘Administration for Refugee Affairs and Ministry of Health, GOE; UNHCR; and Save the Children 
Fund (United Kingdom). 


FIGURE 1. Refugee camps — Ethiopia, 1990 
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when acute PEM prevalence rates were also high (Figure 2); the mean monthly CMR 
during this period was 6.6 per 1000, corresponding to an annual CMR of 79 per 1000. 
In contrast, annual CMRs reported for the nonrefugee populations of Ethiopia and 
Somalia were 24 and 20 per 1000, respectively (3). Annual U5MRs are not available 
for Ethiopia or Somalia; however, a 1988 demographic and health survey in nearby 
Uganda estimated the probability of dying between birth and age 5 years at 180.4 
(equivalent to a mean annual U5MR of approximately 45 per 1000) (4). 

Surveillance data for Hartisheik A camp determined that 89% of deaths among 
hospitalized children aged <5 years during 1989 were caused by diarrheal diseases, 
acute lower respiratory infections (ALRI), and malnutrition. No measles deaths were 
reported. The major causes of death among hospitalized adults were ALRI, hepatitis, 
and tuberculosis. 

For persons of all ages, health center records documented 5185 cases and 96 
deaths attributed to hepatitis. Of these, 1116 (22%) cases and three deaths were in 
children <5 years of age. Cases peaked during March 1989. Serologic testing of a 
small number of hepatitis cases failed to identify the etiologic agent. From January 
through June 1990, a second outbreak of hepatitis in Hartisheik A camp accounted for 
730 cases and 22 deaths. For this outbreak, although the overall case-fatality ratio 
(CFR) was 3.1%, the CFR among pregnant women was 20%. 

The improvement in nutritional status of children in Hartisheik A camp coincided 
with the onset of the rainy season (usually May—September), when local food 
availability traditionally improves. The rains also provided the refugees with in- 
creased quantities of water in local dams and tanks. In the dry season (usually 
October-—April), the sole supply of water had been well water trucked from the town 
of Jijiga, approximately 100 km (62 miles) away. Water from Jijiga provided an 
average of 3 L per person per day. The UNHCR recommends 15-20 L of water per 
person per day for drinking and domestic purposes (5). 

(Continued on page 715) 
FIGURE 2. Prevalence of acute protein-energy mainutrition (PEM)* among children 
<5 years of age and crude mortality rates’ — Hartisheik A camp, eastern Ethiopia, 
September 1988—August 1990 
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*Weight-for-height <80% of the median World Health Organization reference population (2). 
"Deaths per 1000 persons of all ages per month. 





710 MMWR October 12, 1990 


FIGURE I. Notifiable disease reports, comparison of 4-week totals ending October 6, 
1990, with historical data — United States 


DISEASE DECREASE INCREASE CASES CURRENT 
4 WEEKS 


Aseptic Meningitis 1,366 
Encephalitis, Primary 130 
Hepatitis A 1,920 

Hepatitis B 1,325 

Hepatitis, Non—A, Non—B 188 
Hepatitis, Unspecified 145 
Legionellosis 105 

Malaria 98 

Measles, Total 1,730 
Meningococcal Infections 123 
Mumps 212 

Pertussis 351 

Rabies, Animal 314 

Rubella 139 





f 
0.25 ' 2 rn 4 
Ratio(Log Scale) 
BEYOND HISTORICAL LIMITS 


*Ratio of current 4-week total to mean of 15 4-week totals (from comparable, previous, and 
subsequent 4-week periods for past 5 years). 


TABLE |. Summary — cases of specified notifiable diseases, United States, 
cumulative, week ending October 6, 1990 (40th Week) 


Cum. 1990 Cum. 1990 








AIDS 33,215 Plague 
Anthrax - Poliomyelitis, Peralytic* 
Botulism: Foodborne 15 Psittacosis 
infant Rabies, human 
Other Syphilis: civilian 
Brucellosis military 
Cholera Syphilis, congenital, age < 1 year 
Congenital rubella syndrome Tetanus 
Diphtheria Toxic shock syndrome 
Encephalitis, post-infectious Trichinosis 
Gonorrhea: civilian ; Tuberculosis 
military ; Tularemia 
Leprosy Typhoid fever 
Leptospirosis Typhus fever, tickborne (RMSF) 
Measies: imported 
indigenous 














*Three cases of suspected poliomyelitis have been reported in 1990; five of 13 suspected cases in 1989 were confirmed and all 
were vaccine-associated 
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TABLE Il. Cases of specified notifiable diseases, United States, weeks ending 
October 6, 1990, and October 7, 1989 (40th Week) 





Encephalitis 
Post-in- 
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TABLE Il. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
October 6, 1990, and October 7, 1989 (40th Week) 


Measles (Rubeola) Menin- 





Malaria = 9 
Reporting Area Indigenous imported* Total | infections 
Cum Cum Cum. | Cum Cum 
1990 | ‘99° | 1990 | 199°! 1990 | 1989 | 1990 





Mumps Pertussis 





Cum Cum. | Cum. 
1990 | 1990 | 199° | 1990 | 1989 





























UNITED STATES 903 25 21,748 1 1043 13,213 1,910 50 4,170 2,837 2,817 


NEW ENGLAND 76 263 25 333 144 323 298 
Maine 1 27 1 12 10 17 
15 11 48 6 
3 11 6 6 
60 66 232 242 
41 12 4 11 
213 32 23 16 
MID. ATLANTIC , 963 452 210 
Upstate N.Y 152 111 296 30 
N.Y. City - 111 43 5 
N.J 437 63 21 
Pa 263 86 
E.N. CENTRAL \ 4,473 
Ohio 7 . 80 
Ind 24 
WW P 64 
Mich 60 
Wis 21 
W.N. CENTRAL 61 
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“For measies only, imported cases includes both out-of-state and international importations. 
N: Not notifiable U: Unavailable "international Out-of-state 
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TABLE ll. (Cont’d.) Cases of specifi 
October 6, 1990, 
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(Tick-borne) 
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UNITED STATES 37,143 
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TABLE Ill. Deaths in 121 U.S. cities,* week ending 
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All Causes, By Age (Years) 
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NEW ENGLAND 
Boston, Mass 
Bridgeport, Conn 
Cambridge, Mass 
Fall River, Mass 
Hartford, Conn 
Lowell, Mass 
Lynn, Mass 

New Bedford, Mass 
New Haven, Conn 
Providence, R.! 
Somerville, Mass 
Springfield, Mass 
Waterbury, Conn 
Worcester, Mass 


MID. ATLANTIC 
Albany, N.Y 
Allentown, Pa 
Buffalo, N.Y 
Camden, N.J 
Elizabeth, N.J 
Erie, Pa.t 
Jersey City, N.J 
N.Y. City, N.Y 
Newark, N.J 
Paterson, N.J 
Philadelphia, Pa 
Pittsburgh, Pa.t 
Reading, Pa 
Rochester, N.Y 
Schenectady, N.Y 
Scranton, Pa.t 
Syracuse, N.Y 
Trenton, N.J 
Utica, N.Y 
Yonkers, N.Y 


E.N. CENTRAL 
Akron, Ohio 
Canton, Ohio 
Chicago, Ili.§ 
Cincinnati, Ohio 
Cleveland, Ohio 
Columbus, Ohio 
Dayton, Ohio 
Detroit, Mich 
Evansville, ind 
Fort Wayne, Ind 
Gary, Ind 
Grand Rapids, Mich 
Indianapolis, ind 
Madison, Wis 
Milwaukee, Wis 
Peoria, Ili 
Rockford, Ili 
South Bend, Ind 
Toledo, Ohio 
Youngstown, Ohio 


W.N. CENTRAL 
Des Moines, lowa 
Duluth, Minn 
Kansas City, Kans 
Kansas City, Mo 
Lincoln, Nebr 
Minneapolis, Minn 
Omaha, Nebr 

St. Louis, Mo 

St. Paul, Minn 
Wichita, Kans 
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S. ATLANTIC 
Atlanta, Ga 
Baltimore, Md 
Charlotte, N.C 
Jacksonville, Fla 
Miami, Fla 
Norfolk, Va 
Richmond, Va 
Savannah, Ga 

St. Petersburg, Fla 
Tampa, Fla 
Washington, D.C.§ 
Wilmington, Del 


E.S. CENTRAL 
Birmingham, Ala 
Chattanooga, Tenn 
Knoxville, Tenn 
Louisville, Ky 
Memphis, Tenn 
Mobile, Ala 
Montgomery, Ala 
Nashville, Tenn 


W.S. CENTRAL 
Austin, Tex 
Baton Rouge, La 
Corpus Christi, Tex 
Dallas, Tex 
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Fort Worth, Tex 
Houston, Tex.§ 
Little Rock, Ark 
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San Antonio, Tex 
Shreveport, La 
Tulsa, Okla 


MOUNTAIN 
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Colo. Springs, Colo 
Denver, Colo 

Las Vegas, Nev 
Ogden, Utah 
Phoenix, Ariz 
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Salt Lake City, Utah 
Tucson, Ariz 
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Berkeley, Calif 
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Pasadena, Calif 
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Seattle, Wash 
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Tacoma, Wash 


TOTAL 





1,234 
153 
180 

78 
112 
147 

82 

73 

34 

60 
104 
194 


12,160 "* 7,770 2,443 1,205 


7 
5 
6 
2 
6 
6 
5 
1 


= 
o 


3 
3 


Ww 
US) 


1 


_ fo2) 
soo 
nN 


oo 


Dp 


NO N-NOANN NW 
@ & 
af ~—-82--8£20 -0©,. WNHEUOD—SSS 


WwW 


@ 
AOOWWOQwon &nun 


wo 


-s 
o-oo 


= ~_— 
Ww aa 
a-ha WWEWOWMSEND—. 


a 
S 2. 
oo & mana WO-WO Nn, 


NNWEaNWNN—$ BOK HHH: 
--WOGTUGAN—hL&N 


& 
US) 
Ww 
a 
> 


1 &Oheun-@Oo 


— WwW 
bo 


isa] 
N@OOQWSL "OOO Ww Ggnn 


oO. 


Ww 


Oo 
“~h-s OWNS HTS @, 





*Mortality data in this table are voluntarily reported from 121 cities in the United States, most of which have populations of 100,000 or 
more. A death is reported by the place of its occurrence and by the week that the death certificate was filed. Fetal deaths are not 
included 

**Pneumonia and influenza 

tBecause of changes in reporting methods in these 3 Pennsylvania cities, these numbers are partial counts for the current week 

Complete counts will be available in 4 to 6 weeks 
ttTotal includes unknown ages 
§Data not available. Figures are estimates based on average of past available 4 weeks. 
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Refugee Health Status — Continued 


Although data on nutrition and mortality in the other four camps were limited, 
trends were similar to Hartisheik A: acute PEM prevalence rates steadily decreased 
after May 1989 (Table 1). Population-based mortality surveys in June 1990 indi- 
cated that substantial improvement had occurred in the five camps since 1989. The 
decrease in CMR between the two periods surveyed (August 1988—July 1989 and 
November 1989—May 1990) ranged from 32% to 62%. 


Western Ethiopia (Sudanese refugees) 

Since 1983, refugees from southern Sudan have entered western Ethiopia, where 
they are now housed in three camps: Dimma, Fugnido, and Itang (Figure 1). By June 
1990, an estimated 380,000 Sudanese refugees had been registered for relief assis- 
tance. In Dimma and Fugnido camps, <5% of the population were children aged <5 
years; in ltang, >20% of the population were children aged <5 years, which is more 
typical of rural African communities. 

From April through June 1990, approximately 20,000 new refugees from Sudan 
entered Ethiopia and were placed in a well-defined area of Itang camp. Before the 
addition of these new arrivals, the population of the camp was approximately 
240,000. 

A June 1990 review of the health status of refugees in western Ethiopia indicated 
that CMRs were relatively low in all camp populations except the new refugees in 
Itang. From mid-April through May 1990, a community-based mortality surveillance 
system for this population, based on interviews with family members of deceased 
refugees, indicated a CMR equivalent to 6.9 per 1000 per month. In comparison, the 
monthly CMR in the remaining Itang population was 0.6 per 1000 during the same 
period, although this may be an underestimate because population data were 
incomplete. Clinic-based records suggested that the most common causes of mor- 
bidity in the newly arrived refugee population were febrile illnesses (most likely 
caused by malaria) and diarrheal diseases. These two diagnoses accounted for 72% 
of all clinic visits. 

Based on anthropometric screening of children <5 years of age among the new 
group, the prevalence of acute PEM was 58% when they arrived at Itang. In July 1990, 
a cluster sample survey by the joint agency survey team" indicated that in the new 


‘Administration for Refugee Affairs and Ministry of Health, GOE; UNHCR; and Médecins Sans 
Frontiéres (Belgium and Holland). 


TABLE 1. Percentage of children <5 years of age with acute protein-energy 
malinutrition* in five camp populations of Somali refugees — eastern Ethiopia, 
1989-1990 





Camp 


1989 


1990 





Jan 


Mar 


May Jul 


Aug Nov 


May 





Hartisheik A 
Hartisheik B 
Camaboker 


Rabasso 
Daror 


16.9 
12.5 
17.0 


15.0 
13.9 


26.3 
29.4 
24.8 


14.5 
21.3 


22.9 15.9 
15.7 11.5 
- 2.3 


- 3.9 
- 9.1 


6.5 8.0 
_' 13.8 
- 7.0 


~ 6.4 
- 9.8 


8.9 
8.1 
4.9 


6.5 
4.6 





*Weight-for-height <80% of the median World Health Organization reference population (2 ). 


"No data collected. 
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refugee population in Itang 36% of children <5 years of age were acutely malnour- 
ished (95% Cl=32-—40), compared with 7% (95% Ci=5—10) of children in this age 
group in Fugnido. In March 1990, 12% (95% Cl=9—15) of children <5 years of age in 
the stable Itang population were acutely malnourished. 

Although a population-based vaccination coverage rate was not estimated in the 
review, the quantity of vaccine administered indicated that approximately 85% of the 
target population of children aged 6 months to 5 years received measles vaccinations 
during April and May 1990. 

The June 1990 health status review indicated that adequate quantities of food 
rations were available for new arrivals in Itang; however, both enrollment and 
attendance rates of malnourished children in nutrition rehabilitation programs 
(supplementary and therapeutic feeding) were low. In addition, the quantity of water 
being provided to new refugees (an average of 0.8 L per person per day) was 
inadequate. 

Reported by: Administration for Refugee Affairs, Ministry of Internal Affairs; Regional Liaison 
Office of the United Nations High Commissioner for Refugees; Save the Children Fund (United 
Kingdom); Médecins Sans Frontiéres (Belgium and Holland), Addis Ababa, Ethiopia. Bur for 


Refugee Programs, US Department of State. Technical Support Div, International Health 
Program Office, CDC. 


Editorial Note: Risk factors and diseases that increase mortality in dependent refu- 
gee populations in developing countries include malnutrition, diarrheal diseases, 
measles, malaria, and pneumonia (6). In this report, inadequate food rations 
contributed to high malnutrition prevalence rates among children aged <5 years. 
Inadequate food rations resulted from the remoteness of some of the refugee camps, 
difficult logistics of food transport and storage, and the limited variety of food items 
supplied to refugees. Imprecise refugee population counts also contributed to the 
distribution of inadequate food rations. In addition to inadequate rations, high PEM 
prevalence was probably associated with high incidences of diarrheal and other 
communicable diseases, which in turn were associated with insufficient water 
supplies. In western Ethiopia, new refugees from southern Sudan had high PEM 
prevalence rates when they arrived because of widespread food shortages in their 
native homelands. 

In Hartisheik A camp, the increase in PEM in early 1989 resulted in substantial 
excess mortality. In this camp, two interventions improved nutritional status and 
decreased mortality: supplementary rations for all children aged <5 years and 
improved census data that allowed for more equitable distribution of rations. 
Supplementary rations were probably more effective because they were targeted for 
those at greatest risk: PEM prevalence decreased soon after supplementary feeding 
was instituted in May and before the August census. Improvements in Hartisheik A 
camp also coincided with increases in the quantity of water available and with normal 
seasonal improvements in childhood nutrition in the region. 

Community-based mortality surveillance in refugee camps should be imple- 
mented as soon as possible after camps are established; however, when mortality 
surveillance cannot be implemented, PEM prevalence rates can be used reliably as 
indicators of death rates (6). In nonrefugee, nonfamine-affected populations in 
sub-Saharan Africa, which usually have acute PEM prevalence rates <5% (7), a PEM 
prevalence rate of 5.0%—9.9% has been associated with a more than twofold increase 
in CMR, and PEM prevalence rates of 10.0%—19.9%, with a mortality risk ratio of 4.7 
(8). The 1989 data from Hartisheik A camp and the 1990 data from Itang are 
consistent with these findings. 
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The monitoring of vaccination coverage for measles, which should be an integral 
part of a health-information system in refugee populations, is facilitated through the 
routine distribution of vaccination record cards. Unlike some refugee emergencies 
(6), measles has not been a major cause of childhood deaths in eastern Ethiopia— 
possibly because measles vaccination coverage rates were high before the refugees’ 
departure from northwest Somalia, where a community-based health-care program 
had been in place for several years (9). 

Because diarrheal diseases are an important cause of death among children in 
refugee camps (6), health programs should emphasize provision of adequate 
supplies of clean water, sanitation, and prompt treatment of dehydration with Oral 
Rehydration Salts. The two hepatitis outbreaks in Hartisheik A camp may have been 
associated with the scarcity of water and its impact on personal hygiene. A similar 
outbreak during 1986 in a refugee camp in Somalia (<100 km from Hartisheik) was 
attributed to enterically transmitted, non-A, non-B viral hepatitis (hepatitis E) (70). 
Although hepatitis has not contributed to a large proportion of all deaths in the 
camps, the outbreaks highlight the vulnerability of refugees to epidemics of poten- 
tially lethal water-related diseases. 

In Itang, an acute health emergency was superimposed on an otherwise stable 
refugee-relief situation by the sudden arrival of a large group of severely malnour- 
ished refugees. Relief efforts have focused on the provision of adequate food rations, 
nutrition rehabilitation programs for the acutely malnourished, and measles vaccina- 
tion. With high PEM prevalence rates and low feeding program enrollment rates in 
this new population, however, vigorous efforts are necessary to identify all mainour- 
ished children: supplementary feeding programs have limited effectiveness in the 
absence of effective community outreach (77 ). 

Recommendations of the June 1990 review stressed improvements in water 
supply in both eastern and western camps; strengthening of surveillance for mortal- 
ity, malnutrition, and potentially epidemic communicable diseases; active case- 
finding for malnourished children; better vaccination records; establishment of oral 
rehydration units; and formulation of standard public health policy guidelines for the 
camps. The emergency created by the large influx of new refugees into Itang and the 
recurrent outbreaks of communicable diseases in Hartisheik underscore the need for 
detailed emergency preparedness plans in each camp. 
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Epidemiologic Notes and Reports 





Nosocomial Transmission of Multidrug-Resistant Tuberculosis 
to Health-Care Workers and HIV-infected Patients 
in an Urban Hospital — Florida 


From January through April 1990, tuberculin skin-test conversions* occurred 
among eight health-care workers (HCWs) on a specialized ward for human immuno- 
deficiency virus (HIV)-infected patients at a large urban hospital in Florida. In February 
1990, hospital personnel initiated an investigation of possible nosocomial transmis- 
sion of tuberculosis (TB) at the hospital. In May, the hospital laboratory reported that 
the number of isolates of Mycobacterium tuberculosis resistant to multiple anti-TB 
drugs had increased during 1989 (Figure 1). This report provides preliminary findings 
from the ongoing investigation of possible nosocomial transmission of multidrug- 
resistant TB (MDR-TB) at the hospital. The investigation is being conducted by the 
hospital, the local health department, the Florida Department of Health and Rehabil- 
itative Services, and CDC. 


*Reaction of =10 mm to a Mantoux skin test using 5 tuberculin units of purified protein 
derivative in a person who previously had no reaction. 


FIGURE 1. Patients with drug-resistant Mycobacterium tuberculosis isolates at a 
large urban hospital, by drug* susceptibility pattern and by month of first specimen 
collection — Florida, January 1987—January 1990 
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*INH =isoniazid; RIF = rifampin. 
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A case of MDR-TB was defined as a positive culture for M. tuberculosis in any 
patient at the hospital from January 1, 1988, through January 31, 1990, whose clinical 
course was consistent with TB and whose isolate was resistant to at least isoniazid 
(INH) and rifampin. Drug-resistant isolates were identified by review of microbiology 
records at the hospital and at the state mycobacteriology laboratory. Twenty-nine 
cases were identified, of which 22 (76%) were diagnosed between June 1, 1989, and 
January 31, 1990. Nine (31%) of the 29 case-patients had medical-record evidence of 
prior TB or a positive tuberculin skin test. 

To identify risk factors for MDR-TB, a case-control study was conducted by 
comparing case-patients with randomly selected TB patients at the hospital with 
drug-susceptible M. tuberculosis isolates. Case-patients were more likely to have HIV 
infection or acquired immunodeficiency syndrome than control-patients (27/29 vs. 
16/28; odds ratio [OR] =10.1; 95% confidence interval [Ci] = 1.8—100.4). 

A second case-control study compared case-patients with randomly selected 
patients at the hospital who had both HIV infection and TB with drug-susceptible 
M. tuberculosis isolates. This study found that case-patients were more likely to have 
had opportunistic infections (e.g., Pneumocystis carinii pneumonia) before their TB 
diagnosis (18/29 vs. 3/29; OR=14.2; 95% Ci=3.1-85.7) and less likely to respond 
clinically to anti-TB therapy (4/27 vs. 21/24; OR=0.02; 95% Cl=0.0—0.2). Before onset 
of TB, case-patients were more likely to have attended the HIV clinic on the same day 
as and/or to have been hospitalized on the HIV ward at the same time as a 
case-patient with acid-fast bacilli (AFB)-smear—positive sputum (14/29 vs. 1/29; 
OR = 26.1; 95% Cl=3.2—1143.2). Two case-patients who did not have hospital expo- 
sure were household contacts of another case-patient. Compared with controls, 
case-patients were hospitalized and/or in the HIV clinic more days while sputum 
AFB-smear—positive (mean: 23 vs. 7 days, p=0.002). There were no statistically 
significant differences between case- and control-patients in sex, age, race, or HIV 
transmission category. 

From January 1988 through July 1990, 10 (36%) of 28 HiV-ward HCWs had 
documented skin-test conversions (27 conversions per 100 person years); in the HIV 
clinic, three (25%) of 12 susceptible HCWs had documented skin-test conversions 
(16 per 100 person years). In contrast, on a thoracic surgery ward where patients with 
TB were rarely admitted, none of 15 susceptible HCWs had skin-test conversions 
during the same period. The probable periods of exposure for the 10 HCW converters 
on the HIV ward coincided with the periods that case-patients who were sputum 
AFB-smear—positive were hospitalized on that ward. 

Infection-control policy on the HIV ward required that patients with any pulmonary 
symptoms and/or abnormal chest radiographs be routinely placed in TB isolation 
(AFB isolation) until TB was excluded or until they had been on anti-TB therapy for at 
least 7 days. For some patients who presented with nonpulmonary complaints, TB 
was not initially suspected, and they were not placed in AFB isolation. Patients with 
TB who were on anti-TB drugs were not routinely placed in isolation on readmission; 
however, some of these patients were later recognized to have AFB-smear-—positive 
MDR-TB. 

Hospital personnel reported that, on the HIV ward, doors of AFB isolation rooms 
were sometimes left open, and HCWs and visitors entering the rooms sometimes 
used masks improperly. Patients in isolation were sometimes allowed to leave their 
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rooms if they wore masks; however, patients sometimes removed masks for short 
periods while out of their rooms. Aerosolized pentamidine treatments and diagnostic 
sputum inductions were performed at the bedside. All 24 rooms on the HIV ward were 
used for AFB isolation. Testing of 23 of these rooms with smoke tubes indicated that 
six had positive pressure relative to the hallway. 

Patients with TB (including some subsequently reported to have MDR-TB) received 
follow-up care, including aerosolized pentamidine administration and sputum induc- 
tions, at the HIV clinic. Based on tests using smoke tubes, the pentamidine rooms had 
positive pressure relative to the central treatment area, which, in turn, had positive 
pressure relative to the adjacent waiting area. The engineering diagrams indicated 
that air from the sputum induction room was recirculated into other areas of the HIV 
clinic. 

Primary isolation and identification of M. tuberculosis was performed at the 
hospital’s mycobacteriology laboratory. Isolates were then sent to the state myco- 
bacteriology laboratory for drug-susceptibility testing. Because of the time required 
for completion and verification of susceptibility testing, results were not available to 
clinicians for at least 8 weeks after specimen collection. 

Reported by: R Uttamchandani, MD, R Reyes, MD, S Dittes, MD, T Cleary, PhD, A Pitchenik, MD, 
M Fischl, MD, Univ of Miami; J Otten, A Breeden, C Hilsenbeck, PhD, Jackson Memorial 
Hospital; J Burr, MD, Dade County Public Health Unit; J Simmons, MD, District 11, W Bigler, 
PhD, H Valdez, R Cacciatore, J Witte, MD, RA Calder, MD, State Epidemiologist, Florida Dept of 


Health and Rehabilitative Svcs. Hospital Infections Program, Center for Infectious Diseases; Div 
of Tuberculosis Control, Center for Prevention Svcs, CDC. 


Editorial Note: Although airborne transmission of M. tuberculosis in health-care 
settings has been described (1-4), this appears to be the first documentation of 
nosocomial transmission of drug-resistant TB. The clinical and epidemiologic find- 
ings in this investigation suggest that most MDR-TB cases were newly acquired 
tuberculous infection rather than reactivation of latent infection. In addition, the 
findings indicate transmission of infection to household contacts and, possibly, to 
HCWs. 

Factors that may have contributed to this outbreak included 1) delays in adequate 
treatment of MDR-TB because of the length of time required to perform and verify 
drug-susceptibility tests; 2) prolonged periods of infectiousness in patients whose 
cure was delayed by MDR-TB; 3) inadequate duration of, and occasional lapses in, 
AFB isolation precautions on the HIV ward; 4) delays in recognition of TB in some 
patients (5); 5) presence of MDR-TB patients in the HIV clinic while still infectious 
because of delayed recognition of drug resistance; and 6) improperly balanced 
ventilation in the HIV ward and clinic. 

To reduce the risk for nosocomial TB transmission, patients with suspected or 
confirmed TB should be placed in AFB isolation and started on effective anti-TB 
therapy. While hospitalized, they should remain in AFB isolation until clinically 
improved with substantial reduction in cough and until the number of organisms on 
sequential sputum AFB smears is decreasing (6,7; CDC, unpublished data’). Deter- 
mination of infectiousness should be based on assessment of both clinical and 
bacteriologic response to therapy (6,7; CDC, unpublished data). Patients who are 
likely to be infected with drug-resistant organisms should remain in AFB isolation 
until AFB smears are negative (6; CDC, unpublished data). Patients with infectious TB 
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should not be discharged to homes with immunocompromised persons or to 
community group settings (e.g., correctional facilities, nursing homes, hospices, or 
other organized group homes) unless AFB precautions can be provided. After patients 
are discharged, they should be followed with serial sputum AFB smears to verify 
continued bacteriologic response to therapy. When TB patients return for follow-up 
care, provisions should be made to prevent TB transmission in the outpatient setting 
(CDC, unpublished data). 

Initial M. tuberculosis isolates from all patients should be tested for drug 
susceptibility. Radiometric techniques may reduce the time required for culture and 
drug- susceptibility testing (8). All drug-resistant isolates should be reported to care 
providers rapidly so that adequate therapy can be ensured. All patients with 
drug-resistant TB and all patients at high risk for noncompliance should be placed on 
directly observed therapy. 

Ventilation in AFB isolation rooms and other areas of health-care facilities should 
be designed and maintained according to published guidelines (6; CDC, unpublished 
data). Ideally, sputum induction and aerosolized pentamidine treatments should be 
administered only in single-patient rooms or booths that have negative pressure 
relative to adjacent areas and are exhausted directly outside (9 ). Direction of air flow 
in patient isolation rooms, sputum induction rooms, and pentamidine rooms or 
booths should be frequently monitored. All HCWs, including nonpatient-care workers 
and volunteers, who have potential exposure to TB should participate in an organized 
TB skin-testing program to identify infected HCWs who may be candidates for 
preventive therapy and to monitor the effectiveness of infection-control practices (10; 
CDC, unpublished data). 

This outbreak was characterized by M. tuberculosis isolates resistant to the two 
first-choice anti-TB drugs, INH and rifampin. Outbreaks of MDR-TB can be difficult and 
expensive to control and are typically associated with prolonged morbidity and 
increased mortality (71,72). Management of drug-resistant TB patients and their 
contacts is complex and needs to be individualized with consideration of multiple 
factors, including their immunologic status. 

The extent of this problem nationally is not known because surveillance for 
M. tuberculosis drug resistance is not routinely conducted. To better characterize the 
problem, health departments should consider establishing surveillance for drug- 
resistant M. tuberculosis. Outbreaks of drug-resistant TB should be reported through 
state health departments to CDC’s Division of Tuberculosis Control, Center for 
Prevention Services (telephone [404] 639-2519), to help determine the extent of this 
problem, identify risk factors, and develop and implement control measures. 
References 

1. Brennen C, Muder RR, Muraca PW. Occult endemic tuberculosis in a chronic care facility. 

Infect Control Hosp Epidemiol 1988;9:548—-52. 

. Catanzaro A. Nosocomial tuberculosis. Am Rev Respir Dis 1982;125:559-62. 

. Ehrenkranz NJ, Kicklighter JL. Tuberculosis outbreak in a general hospital: evidence of 
airborne spread of infection. Arch Intern Med 1972;77:377-82. 

. Haley CE, McDonald RC, Rossi L, et al. Tuberculosis epidemic among hospital personnel. 

Infect Control Hosp Epidemiol 1989;10:204—10. 

. Kantor HS, Poblete R, Pusateri SL. Nosocomial transmission of tuberculosis from unsus- 
pected disease. Am J Med 1988;84:833-8. 


. Garner JS, Simmons BP. Guideline for isolation precautions in hospitals. Infect Control 
1983; 4(suppl):245—325. 





722 MMWR October 12, 1990 


Multidrug-Resistant Tuberculosis — Continued 


7. CDC. Guidelines for prevention of TB transmission in hospitals. Atlanta: US Department of 
Health and Human Services, Public Health Service, 1982; DHHS publication no. (CDC)82- 
8371. 

. Saddiqi S, Libonati J, Middlebrook G. Evaluation of a rapid radiometric method for drug 
susceptibility testing of Mycobacterium tuberculosis. J Clin Microbiol 1981;13:908—12. 

. CDC. Mycobacterium tuberculosis transmission in a health clinic—Florida, 1988. MMWR 
1989;38:256 —8,263—4. 

. Williams WW. Guidelines for infection control in hospital personnel. Infect Control 1983; 
4(suppl):326—49. 

. CDC. Outbreak of multidrug-resistant tuberculosis— Texas, California, and Pennsylvania. 
MMWR 1990;39:369-72. 

. CDC. Drug-resistant tuberculosis — Mississippi. MMWR 1977;26:417-8,423. 








October 12, 1990 


The Morbidity and Mortality Weekly Report is prepared by the Centers for Disease Control, Atlanta, 
Georgia, and is available on a paid subscription basis from the Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 20402, (202) 783-3238. 

The data in this report are provisional, based on weekly reports to CDC by state health departments. The 
reporting week concludes at close of business on Friday; compiled data on a national basis are officially 
released to the public on the succeeding Friday. Accounts of interesting cases, outbreaks, environmental 
hazards, or other public health problems of current interest to health officials, as well as matters pertaining 
to editorial or other textual considerations should be addressed to: Editor, Morbidity and Mortality Weekly 
Report, Mailstop C-08, Centers for Disease Control, Atlanta, Georgia 30333; telephone (404) 332-4555. 





Director, Centers for apes re Editor, MMWR Series 

William L. Roper, M.D., M.P.H. Richard A. Goodman, M.D., M.P.H. 
Director, Epidemiology Program _ Managing Editor 

Stephen B. Thacker, M.D., CENTERS FOR DISEASE CONTROL Karen L. Foster, M.A. 











U.S. Government Printing Office: 1991-531-130/22027 Region IV 





sseulsng Jeo 
@01AU8S Yee} 9qNg 
40 IN3WLYVd30 


OOES OSPF) B3LALIg 104 Ayeuds, 
EEE0E e1610a5 ‘euejy 

}04}U04 eSeesig 10} S18}U8> 
S391IAN3S NVWNH GNV HL1V3H 


LLO8-L6 (DGD) “ON YORe|GNd SHH 








v8Z-D “ON NuHed 
909/SHd 
Givd $334 8B IOVLSOd 
VW SSV19-LSHl4 


2 
® 
a. 
n 
g 
5. 
S 
c 
S. 
ro} 
3 
Cc 
| J 
Sa 
a 
5] 
® 
8 
3 
= 
3 
3 
3. 
=] 
2 
a 
> 
© 
2 














